The phytoalexins, first described by Miller and Borger in 1940 (6) , are low-molecular-weight antimicrobial products of higher plants, mainly angiosperms, the synthesis of which is either initiated or enhanced in response to microbial infection. At least 64 different chemicals so designated have been isolated from 75 or more species representing 20 families of plants, wherein they appear to be associated with resistance to infection (6) . A given host plant may produce several different phytoalexins in response to various microorganisms or other (chemical, physical) elicitors. Conversely, the same isoflavonoid phytoalexin may be produced by different plant species.
Isoflavonoid phytoalexins are produced primarily by genera of the Leguminosae. The best known compounds among these are pterocarpans and isoflavans (Fig. 1) . Their antibiotic activity covers a broad spectrum of molds, yeasts, and bacteria, but microorganisms examined heretofore have been predominantly phytopathogens (2, 3, 8) . In those reports the only zoopathogenic fungi tested were Cryptococcus neoformans, Aspergillus nidulans, and Fusarium solani.
The present study was undertaken to determine whether the phytoalexins might serve as a new class of antifungal antibiotic useful in chemotherapy of human mycoses.
MATERIALS AND METHODS
The isoflavonoids (+)-pisatin, (-)-phaseollin, and spores. Each series of dilutions also cc inoculated broth tube as a sterility cor any antifungal effect of the solvents, tubes containing ethyl alcohol or DMSO or both, each at the highest concentration used to dissolve the phytoalexins and in several serial dilutions thereof, were inoculated with each of the test microorganisms. Tubes were incubated in stationary culture for from 1 to 3 days (depending upon rapidity of growth in the controls), except that H. capsulatum was placed at 370C for 2 days. They were then read visually for "growth" or "no growth." The lowest concentration of phytoalexin at which no growth was observed was designated the minimal inhibitory concentration in micrograms per milliliter. All tests were done in duplicate. Few zoopathogens or potential zoopathogens were included in those studies. Aspergillus nidulans was susceptible to 25 to 50 ,ug of pisatin per ml of agar, and Fusarium solani var. martii was susceptible to less than 10 yg of phaseollin per ml but resistant to 100 ug of pisatin per ml. The minimal inhibitory concentration of pisatin for C. neoformans by the agar streak method was reported as 50 to 75 ug/ml, which agrees with results of our broth dilution procedure. However, Cruickshank and Penrin (3) reported that C. neoformans was resistant to 50 ,ug of phaseollin per ml, whereas our two strains were susceptible to this antibiotic at 12.5 itg/ml. (6) , but this would seem to be the more promising avenue of approach because of the difficulty in modifying some of the naturally occurring phytoalexins on account of the instability oftheir nuclei (Dewick, personal communication, 1976). A further clue to the nature of these antibiotics comes from evidence that the plasma membrane or some process necessary for membrane function is affected by them. However, the differential effect of sterols upon the action of polyenes, as compared with that upon phytoalexins, suggests that if the site of action of the latter is in the membrane it is not the same as that of the polyene antibiotics (10) , which are currently our most effective antizoopathogenic drugs.
Mammalian toxicity studies reported by us above and those by others indicate relative tolerance to phytoalexins. There is evidence that some of these compounds have exerted a detrimental effect upon the permeability of plant cells, where they accumulate (6) , and it has been observed that phaseollin induces lysis of human erythrocytes (10) . However, polyenes also lyse erythrocytes (7, 10) .
